Introduction: The use of dietary supplements has been observed for many years. Unfortunately, the status of food supplements and main differences between these and drugs remain unknown to most consumers.
INTRODUCTION
Dietary supplements gained high popularity for many years. This is mostly associated with trends of healthy lifestyle, supplementation and beauty care. In the opinion poll by SW Research Market and Opinion Research Agency conducted in 2017 on a representative group of over 800 respondents, 72% of Poles admitted using dietary supplements, and nearly half of them (48%) used them regularly [1] . In 2015, Poles spent PLN 3.5 billion on dietary supplements, and bought nearly 190 million packages of these products [2] which means a statistical average of six packages of dietary supplements per 1 adult, at a cost of approx. PLN 100. A total of nearly 30,000 dietary supplements have been entered into the Register of the State Sanitary Inspection since 2007. According to the European Commission's statistics, Polish dietary supplements market in 1997-2005 has grown by 219% which was the highest growth among all EU Member States [3] . In 2016 alone, nearly 7,400 notifications of marketing or intended first marketing of dietary supplements were filled with the Register of the State Sanitary Inspection, giving over 600 notifications per month on average [3] .
This market in Poland is expected to be growing by around 8% per year in 2017-2020, and out-ofpharmacy sales is bound to be changing more rapidly with fewer legal restrictions [2] . Management of dietary supplements manufacturing companies in Poland believe that the greatest potential for development lies in preparations for athletes, slimming and libido supporting formulations, supplements helpful in prevention and treatment of influenza and common cold, as well as vitamins and minerals. Food supplements are defined as foodstuffs and are concentrated sources of vitamins, minerals, or other substances with a nutritional or physiological effect. Their intended use is to supplement a regular diet, alone or in combination. They are marketed in a form facilitating dosage (as: capsules, tablets, pellets, or other similar forms; powder sachets, liquid ampoules, dropper bottles, and other similar forms of liquids and powders to be used in small, measured units, except from medicinal product defined by the Medicinal Product Law [4] [5] [6] [7] ). As it was emphasized by Baraniak et al. , dietary supplements are intended to be used as complementary products in a regular diet of healthy individuals, i.e. consumers. Hence, they are not intended for diagnosing, mitigating, preventing, or treating diseases [5] . The widespread use of supplements may be due to the conviction that they are effective in preventing diseases and safe to use. Frequently, however, there is no awareness of fundamental differences between dietary supplements and medicines. Note that dietary supplements often contain -in addition to vitamins and minerals -such ingredients as amino acids, fatty acids, fiber, probiotic microorganisms, honey, and enzymes, but also crude plant material and herbal extracts, including those used in phytotherapeutic medicines.
Horsetail has a long history of use as an anti-inflammatory remedy. Horsetail herb is the common name of overground parts of Equisetum arvense L. According to the Committee on Herbal Medicinal Products (HMPC), owing to a long history of use, horsetail herb products may be used to treat superficial wounds but also minor ailments of the urinary tract, as diuretic agents [8] . Used in the form of infusions and poultices, horsetail has an astringent effect, improves skin elasticity and immunity, and regulates permeability of blood vessel walls [9] . Of active compounds, the most important ones for medicinal effect are derivatives of natural phenols (flavonoids and phenolic acids) and mineral compounds, mainly silicon derivatives. Horsetail has been known as a remineralizing agent, helping retain skin elasticity, preventing skin ageing, nail brittleness, and hair loss. It is widespread in cosmetic industry [10] .
Garlic (Allium sativum) is used especially in the treatment of respiratory and immune system diseases. Pharmacological properties of garlic preparations are associated with the presence of sulfur-containing compounds (allicin, allin) and flavonoids (quercetin, rutin) [11] . That is why it is important to determine the content of active compounds in the product, which should be different for herbal drugs and dietary supplements (as defined).
Panax ginseng has been known as one of the most
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widely used herbal remedies. It is commonly used as a stimulant, tonic, diuretic, and digestive aid. Its active compounds, such as saponins (called ginsenosides), polysaccharides, flavonoids, and volatile oils, are responsible for its pharmacological properties. Generally, ginseng's saponins seem to be crucial for physical and mental performance as well as providing resistance to stress and diseases [12] . Furthermore, Ginkgo biloba has antioxidant and neuroprotective effects. What is most important, it contains flavonol glycosides and terpene lactones (ginkgolides A, B, C and bilobalides) which may be useful in the treatment of Alzheimer's disease and cognitive impairment. Moreover, G. biloba has an anti-platelet effect and may cause interactions with drugs such as warfarin, aspirin, or garlic and ginseng preparations [12] . It is known that some herbal ingredients are primarily used as herbal medicines. It is important to highlight the difference between herbal drug and a food supplement. What is interesting, there are no special restrictions on minimum or maximum quantities of herbal material in food supplements [5] . Food supplements are used in diet supplementation, especially in convalescence, in excessive physical activity, or other physiological conditions accompanied with nutritional deficiencies [13] . The operator marketing or intending to market dietary supplements is only obliged to inform the State Sanitary Inspection [14] . Moreover, the manufacturer or distributor must label the product as a "dietary supplement" and indicate the recommended daily intake and the name of the nutrient on the package. Detailed requirements for dietary supplements were described by Baraniak et al. [5] .
A phenomenon of supplementation is observed mainly among adults aged between 30 and 59, 43% female and 11% male, respectively [13] . However, the knowledge on dietary supplements and awareness of differences of OTC drugs and dietary supplements, however, is poor in Polish society. A poll by TNS Polska conducted in 2014 has shown that many people took dietary supplements for "vitamins" (31%) and "minerals" (8%), and 41% of them believed these products to have medicinal properties which they did not have. Also 50% of respondents believed that dietary supplements are subject to same checks as drugs [15] . The risk of using supplements along with standard therapy is often underestimated. It should be emphasized that supplementation in combination with standard therapy can produce adverse side effects and interactions. Requirements for dietary supplements, including the maximum concentration of vitamins and minerals and their chemical forms, are regulated by the European Union directives and regulations, and national legislations. Active compounds of plant origin being ingredients of dietary supplements as well as herbal medicines are not so strictly regulated.
In addition, intense advertising and lack of proper communication between patient and doctor fixes false beliefs among consumers. According to the National Television and Radio Broadcasting Council, commercials of health products and drugs (including dietary supplements) constituted 4.6% of all commercials in 1997. In 2015, on the other hand, nearly one in four commercials advertised these products (24.7%), and in the Radio it was nearly 50% which shows that the number of advertisements in this sector recorded a twentyfold increase while the total number of commercials grew only threefold [16] .
Laboratory tests of dietary supplements ordered by the Supreme Audit Office (NIK) have shown that many supplements do not have the characteristics declared by their manufacturers, some are harmful, for instance because of contaminants such as pathogenic bacteria (Enterococcus faecium) and forbidden psychoactive substances [3] . Final conclusions of NIK are that the dietary supplements market in Poland is an area of high health hazard, insufficiently diagnosed and supervised by public authorities responsible for food safety.
The present study was aimed at surveying the opinions of future health care professionals on the need to use dietary supplements, if any, attitude towards these products, and awareness of how to use them safely. These factors directly contribute to demand for such products among patients and potential consumers.
MATERIAL AND METHODS
The study has been conducted between April and June 2015 (3 months). Surveying method was based on a questionnaire specifically designed for this study by the Department of Preventive Health, Poznan University of Medical Sciences, Poland.
The questionnaire comprised 21 items on following domains: demographic characteristics (age, gender, place of residence, faculty), knowledge about supplements, reasons for using dietary supplements, recall of their use (frequency and quantity).
Study population
The study surveyed 354 individuals, future health care professionals, who will be taking care of patients in various areas of the health care system; of these, 35 were future doctors, 20 dieticians, 20 dentists, 27 pharmacists, 60 nurses, 54 physiotherapists, and 39 public health students. All respondents were selected at random.
Study tools
The pilot study consisted of 6 participants aged from 22 to 26, associated with healthcare, similarly to target respondent group. Technical part of the survey consisted of 21 questions: 19 closed-ended questions as an opinion poll and review of the respondents' attitude to dietary supplements, with description of reasons for such an attitude, 1 openended question on the knowledge of the "dietary supplement" definition, and 1 question in the form of a table to verify the knowledge of dietary supplements, based on a complex attitude measurement scale by R. Likert (scale ranging from 1 to 5 points). There were 6 ready response/statement options in the questionnaire; moreover -in order to comply with the principle of adequacy, the scope has been extended by the possibility of the source of knowledge other than those previously given being identified by the respondents themselves. Number of responses provided in the specific answer category by the respondents showed their knowledge of dietary supplements. In order to illustrate the weight and importance of individual responses, mean score was calculated for each of them. The survey contains two types of questions: dichotomous and multiple response options (in this case, that fact was clearly indicated to the respondents). The survey is divided into two sections: section 1 -general opinion poll on dietary supplements, and section 2 -addressed only to those subjects taking such products. 
RESULTS

Study sample characteristics
The study involved 354 students of Poznan University of Medical Sciences. The study subjects were mostly women (80%, n=282), while men made up 20% (n=72) of the study population. Students of the Faculty of Health Sciences were the largest group within the study population (62.4% of all respondents). Graduates of these studies will be setting trends in health behavior in the society; hence, it is important to verify their knowledge and opinion on dietary supplements. The largest group were final year students (45.5% of all respondents). Of the respondents, 38.7% lived in a city with a population of over 50,000; 139 students (39.3% of all respondents) lived in a city with a population of less than 50,000; and 22% lived in villages. It has been shown that 83.3% respondents did not follow any specific diet. Detailed profiles of the respondents are shown in table 1 .
In the open-ended question 1, the respondents were asked to define a 'dietary supplement' . According to the legislation in force, dietary supplements are not medicinal products. They are food, defined in the Food and Nutrition Safety Act as a foodstuff, which should be designed to supplement the diet. Only 2 persons (0.6%) used the term 'foodstuff ' in their answers, and 5 persons (1.4%) claimed that they are 'food' and added an adjective 'healthy' . Nearly 1/4 of the respondents (24.3%, n=86) considered the supplements to be 'vitamins' , 8.19% (n=29) 'minerals' , 5.08% of the subject attributed medicinal properties to them using the expression (drug, medicinal pharmaceutical agent, medicinal product), while 0.6% (n=2) recognized them as untested foodstuffs. All respondents (n=354) knew exactly that the purpose of using these products is supplementation of the diet.
Then, the respondents were asked whether they believed it was possible to compose a diet without using dietary supplements and to justify their opinion. The results obtained are presented in tab. 2.
Vast majority (83.9%, n=297) of subjects considered a diet without supplements possible or probably possible. Most of respondents justified their opinion saying that a versatile diet/proper nutrition with large amounts of vegetables and fruit is sufficient to provide all the nutrients necessary for proper functioning of a healthy organism. 11.6% (n=41) of the respondents believed that a diet without supplements was not possible or probably not possible. These persons considered dietary supplements an addition to the daily diet helpful in ensuring proper body functioning or actually indispensable in supporting body functions. 4.5% (n=16) of the respondents claimed it was hard to say if it depended on health of the given individual. These persons mostly decided not to express a clear opinion as they were doubtful about the quality of available food in general.
The question: who should use dietary supplements the most (the respondents could check more than one target consumer group) was most frequently answered as follows: sick people (30.3%), and the elderly (29.4%) -see table 3.
It was demonstrated that a half of the respondents (50.6%, n=179) did not use any supplements and 49.4% of respondents (n=175) declared they used food supplements -see table 4 . Moreover, the frequency of supplements usage was tested. Our study shows that 60% of the subjects used supplements daily (of which 28%, n=49 several dietary supplements per day) while 16.6% of respondents Table 2 . Table 3 .
Consumer groups characteristics according to the respondents were taking supplements once a week, once a month (1.7%), and occasionally (26.9%).
The most commonly used food supplements (68.6% of respondents) were products recommended in illness (to alleviate symptoms and strengthen the immune system) -table 5. Studies have shown that 52.6% of students used supplements in order to improve the condition of their skin, hair, and nails. More than 1/3 of dietary supplements used were memory-and attention-improving products (36.6%). 'Other' category was selected by 16.0% (n=28) of respondents; detailed answers are presented in figure 1 .
A more detailed analysis of individual categories of dietary supplements used leads to a conclusion that of skin, hair, and nail regenerating products the one most frequently mentioned was field horsetail with 72.83% of answers (n=67), and the second most frequently used was biotin with 6.52% (n=6) of answers. Of products boosting the immune system, rutin received the best result -48.24% (n=41) of answers, and fish oil ranked second with 20.00%, n=17. Results higher than 5% were also recorded for shark liver oil -with 8.24% (n=7), and for garlic -5.88% (n=5) of answers. Of memory and attention boosting products, lecithin and omega acids had similar number of answers, at 40.85% and 38.03% (n=29 and n=27) respectively, ginseng -11.27% (n=8), and Ginkgo biloba -9.85% (n=7). In the "Other" category, symptom alleviating products have the largest share (38.89%, n=35), and nutritional supplements and drinks boosting workout performance (22.22%, n=20). All-in-one vitamin complex ranked third in terms of usage frequency with 13.33% of answers (n=12), and nutritional supplements promoting muscle development also had a result of over 5%, namely 7.78%. Detailed results are presented in figure 1 .
Furthermore, it has been shown that soft and hard capsules were the most commonly used types of supplements (80.00% answers) -table 6.
The respondents were also inquired about the place where they bought dietary supplements. As a result, 89.14% of respondents using dietary supplementation (n=156) obtained from pharmacy, 9.14% (n=16) indicated specialized shops, and 0.57% (n=1) indicated a gas station. It was noted that previous experience had the greatest effect on the decision to purchase (33.88%, n=104), although 17.92% (n=55) of the respondents trusted in advertisements -table 7.
Knowledge of respondents using dietary supplements (n=175, table 8) on products they were taking was assessed and we found that these respondents knew that such products were designed to supplement the diet with the necessary nutrients (the largest average score of 4.35). Note also that these results corroborate with the answers given to question 1 concerning the definition of dietary supplements. The second largest result (4.02) was obtained for the following statement: "these products are as tested/controlled as drugs, safe for consumers if used in compliance with the manufacturer's recommendations". There were major discrepancies between answers given but 70.9% of the respondents agreed with this statement. Only less than 1/3 of respondents knew that dietary supplements did not need to have an efficacy documented by the manufacturer Table 7 .
Determinants affecting the final choice of dietary supplements A study conducted among students of Warsaw University of Life Sciences (SGGW) [21] showed that nearly 60% of respondents used such products. A study by Lebiedzińska et al. [22] found a slightly lower percentage of people using dietary supplements -57.5%. Among university students in Warsaw and Tarnów, this percentage was much lower with 38.2% of the respondents declaring use of supplements [23] .
In terms of regular diet supplementation, our results (daily use by 63.3% of women and 47.2% of men) were similar to those obtained by Sigłowa et al. [23] who showed that 52% of students majoring in health and nutrition at Warsaw universities declared using dietary supplements at least once a day. Much lower results were showed by Bieżanowska-Kopeć et al. [24] in their study conducted among students of six universities in Cracow, with regular use of supplements by 11-25% of students, and by Lebiedzińska et al. [22] among students of medical universities from Gdańsk and Grodno and the Stanislaw Staszic College of Public Administration in Białystok (WSAP). Daily supplementation was declared by 25.8%, 23.1%, and 9% of respondents, respectively.
In our study, 89.14% were buying their supplements at pharmacies, 9.14% at specialized shops, while 0.57% at gas stations. Opinion poll of the SW Research Market and Opinion Research Agency conducted in 2017 has shown that 65% of Poles were buying their dietary supplements at pharmacies and only 17% consulted their doctor or pharmacist. Over 10.4% of respondents admitted to buying supplements online, at specialized stores or pop-up stores with supplements (6.6%), supermarkets (6.4%), herbal shops (4.9%), convenience stores (3.7%), and marketplaces (2%) [1] . According to the President of the Polish Federation of Supplements Manufacturers and Distributors, 90% of sales of supplements challenged by tests conducted by the Supreme Audit Office (NIK) are those offered online as they are subject to no checks [1] .
The respondents usually used dietary supplements for aesthetic reasons, including the wish to improve their physique (condition of skin, hair, and nails), boost their immune system, and boost memory and attention. Krejpcio et al. [19] listed the following reasons for using dietary supplements: physical weakening, cold, supplementing deficiencies of nutrients, as well as the wish to maintain and improve the condition of skin, hair, and nails. Among students of six Kraków universities who added supplements to their diet [24] , the largest group were students taking these supplements due to an illness. It should be emphasized that food supplements are not intended to or to be controlled in the same way as drugs (mainly pharmacy students). Nearly half of the respondents (48.0%) believed that dietary supplements prevented or potentially prevented diseases, only 5.14% believed them to have medicinal properties, and only 17.1% believed that dietary supplements could not be overdosed.
In conclusion, our respondents show an unusual level of knowledge on dietary supplements and health promotion issues, but they still need more education on this subject.
DISSCUSION
Our results show that the knowledge of future healthcare professionals is better than that of the general public in Poland but they still need strong education in this matter. Only 5.08% of students participating in the study believed that supplements had medicinal properties, while according to TNS Polska poll performed in 2014 [15] 41% of Polish population believed supplements had such properties. As future doctors, nurses, or pharmacists, they must know that food supplements are not strictly controlled, and a lot of them are of low quality. Moreover, some products contained other ingredients than those listed or contained dangerous substances. What is disturbing is that not all of the respondents are aware that these are untested food productsmeaning that knowledge of future health care professionals about supplementation (food supplements belong to category of food and regulated by food legislation) is unsatisfactory. Similarly to general public, they believed dietary supplements were subject to the same checks as drugs. Polish Press Agency says that in 2017, organizations associating dietary supplements manufacturers devised a Code of Good Dietary Supplements Advertising Practice in order to systemize and improve standards on how to communicate about, promote, and advertise supplements. Systemization of supplements advertising was expected by the Ministry of Health and other institutions controlling the supplements market, including the Office of Competition and Consumer Protection (UOKiK) [1, 17, 18] . Dietary supplements are very commonly used by students. In our study, around half of the respondents admitted to using them (49.4%). In 2012, Krejpcio et al. [19] obtained similar results: this tendency was observed in 61% of students of human nutrition and 47% of psychology students. In a study by Cieślik et al. [20] , 51% of all youngsters aged 16-18 were using such products. treat, diagnose, cure, oralleviate symptoms of illness. It was also noted (as in our study) that more women than men declared using these products [24] . This discrepancy between the sexes was also observed among American students where women used supplements more often and longer than men [25] .
Dietary supplements also contain herbal ingredients. We have shown that our group of respondents are also familiar with such products. Supplements used included, among others, horsetail, garlic, ginseng, and Ginkgo biloba.
Educating health care professionals on possible interactions of herbal ingredients with prescription drugs and their effect on laboratory results still seems necessary. Even more so considering the fact that mass advertising of dietary supplements is frequently untrustworthy, and adversely affects public health [3, 26] . In addition to this, NIK found that competent services only conducted very limited activities to monitor health risks resulting from dietary supplements and propagation of risk factors or to share information on these issues [Responsibilities stipulated in Articles 2, 3.1, and 4 of the Public Health Act]. No regular and efficient educational or informational actions concerning dietary supplements were taken to forge the desired attitudes and health behaviors. Therefore, dietary supplements have started to become a vital part of many people's lives and are seen as an innovative lifestyle element. They are a substitute of a correct and balanced diet and are expected to compensate for lack of exercise, haste, stress, and even malaise [3] .
CONCLUSIONS
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population of Poland in general but they still need strong education in this matter. Awareness concerning potential benefits and risks of dietary supplementation is essential for consumer safety [27] . That is why it is important to educate healthcare professionals on food supplements.
